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An arteriovenous ﬁstula of the superior mesenteric vessels leading to pseudoaneurysm formation is rare and most commonly occurs after blunt trauma or
surgery. We describe a case of a superior mesenteric artery–superior mesenteric vein (SMA/SMV) pseudoaneurysm that was initially misinterpreted as an
enlarging hypervascular nodal metastasis on surveillance computed tomography (CT) in a patient who had undergone ileal carcinoid resection. When the
case was discussed at the specialist multidisciplinary meeting to consider surgical resection, it was noted that the apparent “hypervascular node” on CT
had a signal void character on magnetic resonance imaging, which is atypical for a lymph node. Coronal CT reformat demonstrated a vascular origin from
the superior mesenteric trunk. This resulted in the correct diagnosis of a pseudoaneurysm secondary to an SMA/SMV ﬁstula. This avoided an unnecessary
repeat surgery, and the patient underwent endovascular repair. In our patient, the distal was closed by 3-mm coils and the proximal was closed by an
Amplatzer plug with successful results. Hence, it is crucial for radiologists to have a systematic approach and understanding of vascular-related ab-
normalities to avoid misdiagnosis that can potentially lead to unwanted morbidity.
Copyright  2014, Society of Gastrointestinal Intervention. Published by Elsevier. All rights reserved.
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An iatrogenic superior mesenteric artery–superior mesenteric
vein (SMA/SMV) ﬁstula leading to pseudoaneurysm formation is
very rare and occurs after surgery or blunt trauma. On cross-
sectional imaging, a SMA/SMV ﬁstula leading to a pseudoaneur-
ysm presents as a well-deﬁned hypervascular lesion that can
easily be misconstrued for a nodal metastasis. We describe a pa-
tient in whom such a pseudoaneurysm was mistaken for nodal
recurrence. The patient had undergone resection for an ileal
carcinoid tumor.
Case report
A 60-year-old male was investigated for right iliac fossa pain.
The abdominal computed tomography (CT) showed terminal ileum
thickening, an adjacent 4  1.7-cm hypervascular spiculated small
bowel mesenteric mass with surrounding desmoplasia (Fig. 1A),
and another pathological 1.3-cm mesenteric node (Fig. 1B). Image
ﬁndings were consistent with an ileal carcinoid tumor. The initial
work up showed no evidence of metastatic disease. The patient
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cm “hypervascular lesion” in the small bowel mesentery within the
surgical resection ﬁeld. This lesion was close to the main trunk of
the SMA and SMV (Fig. 2). It was interpreted as a localized nodal
recurrence. Subsequent functional imaging was negative.
The patient underwent liver magnetic resonance imaging (MRI),
which excluded hepatic metastatic disease. However, the “hyper-
vascular lesion” that was apparent on CT was overlooked. Four
months later, an abdominal CT showed that the apparent patho-
logical “hypervascular node” had increased in size. He was given a
working diagnosis of progressive disease with enlarging nodal
recurrence. The plan was to reoperate and excise the solitary
pathological node for a potential curative status.
The perplexing surgical dilemma in the specialist multidisci-
plinary meeting was the recurrence of a nodal metastasis so soon
after the initial surgery and the risks of surgery adjacent to themain
trunk of the superior mesenteric vessels. A review of previous
imaging at the specialist multidisciplinarymeeting showed that the
apparent “hypervascular node” lay next to a massively dilated SMV.
In addition, close inspection of the liver MRI scan showed that the
lesion had a signal void (Fig. 3), which was not typical of a lymph
node. Hence, this raised the ﬁrst clue that the lesion was a vascularhenshawe, Manchester M23 9LT, United Kingdom.
on. Published by Elsevier. All rights reserved.
Fig. 1. Axial CT images. (A) Shows terminal ileal thickening (arrow) with a desmoplastic small bowel mesenteric mass (arrowhead). (B) Shows another 1.3-cm hypervascular
mesenteric node (arrow). CT, computed tomography.
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showed that the nodal mass was actually a pseudoaneurysm sec-
ondary to a SMA/SMV ﬁstula (Fig. 4A, 4B). The high pressure ﬁstula
had dilated the SMV trunk and its branches.
The outcome following multidisciplinary team meeting (MDT)
completely changed the management plan. Surgery to resect an
apparent node was abandoned. After discussion with the vascular
radiologists, the patient was admitted for elective endovascular
repair of the SMA/SMV ﬁstula.
The endovascular repair was performed using a long (45 cm) 6
French destination sheath (Terumo, Surrey, UK) which was inserted
via the right common femoral artery. The SMA was selectively
catheterized using a 4 French Cobra catheter (Cook Medical, Bloo-
mington, IN, USA). Angiography conﬁrmed the presence of a SMA
pseudoaneurysm and revealed a ﬁstula with the superior mesen-
teric vein (Fig. 5).
Two distal arterial branches were embolized with 3-mm (0.035
inch) Nester embolization coils (Cook Medical) (Fig. 6). To preserve
intestinal blood ﬂow, two coils were deployed in each branch
proximal to the marginal artery. The proximal was embellished
with a 10-mm Amplatzer plug (St Jude Medical, St Paul, MN, USA)
(Fig. 7). The ﬁnal angiogram showed successful embolization with
no visualization of the aneurysm or superior mesenteric vein
(Fig. 8). At 3 months, a follow-up CT image showed that the SMA
aneurysm had thrombosed and reduced in size. The superior
mesenteric vein diameter had also decreased by 3 mm.Discussion
An arteriovenous ﬁstula of the superior mesenteric vessels is
rare but is of great clinical importance. It most commonly occurs
after blunt abdominal trauma or surgery.1 It may occur when an
artery and vein are inadvertently transﬁxed with a suture or staple
device or after mass ligation of the mesentery.2Fig. 2. Four months after surgery, the axial CT image shows a 1.5-cm “hypervascular
node” close to the SMA and SMV (arrow). CT, computed tomography; SMA, Superior
mesenteric artery; SMV, Superior mesenteric vein.It is important to consider an iatrogenic arteriovenous ﬁstula
when a well-deﬁned hypervascular lesion is detected on cross-
sectional imaging after abdominal surgery. Failure to identify an
arteriovenous ﬁstula can lead to misdiagnosis, which can result in
unwanted morbidity.
A misdiagnosis of this vascular abnormality as a nodal metas-
tasis can lead to signiﬁcant anxiety about recurrent disease and
potential injudicious surgery. On the other hand, if it is completely
missed and left untreated, it can result in serious chronic mani-
festations such as portal hypertension and congestive cardiac fail-
ure.3 It can also cause, although rarely, gastrointestinal
haemorrhage.4
Certain tumors such as carcinoid tumors are notorious for giving
rise to hypervascular nodal metastases,5 although not all hyper-
vascular lesions in such a setting will represent nodal masses. In a
postoperative setting, surgeons and radiologists need to have a high
index of suspicion to exclude potential vascular complications, as
illustrated in this patient.
On axial CT images alone, it can be challenging to distinguish
conﬁdently a hypervascular node from a vascular abnormality. The
instant availability of high-resolution multiplanar reformats using
multidetector CT scanners can help clearly distinguish a lymph
node from a vascular abnormality. On MRI, a signal void in this
clinical context is a further strong indicator that the abnormality is
vascular in origin. This ﬁnding was overlooked on the liver MRI as
this region was only partially covered in the hepatic series.
Endovascular treatment was ﬁrst reported in 1982, but surgery
has traditionally been the treatment of choice.6 There are 13 pub-
lished cases in the literature to date with the ﬁrst case reported in
2009 by White et al7 who used a vascular plug.
When deploying coils, there is the inherent risk of distal
embolization into the venous side of the ﬁstula. Larger coils can be
used to reduce the risk of coil migration and an occlusion balloonFig. 3. MRI scan shows a ﬂow void, which is characteristic of a vessel (arrow). MRI,
magnetic resonance imaging.
Fig. 4. Coronal reformat (A) and multiplanar imaging (B), showed that the “hypervascular node” arises from SMA and is a pseudoaneurysm. SMA, Superior mesenteric artery.
Fig. 5. Angiogram shows the SMA/SMV pseudoaneurysm (arrow). SMA, Superior
mesenteric artery; SMV, Superior mesenteric vein.
Fig. 6. Angiogram shows that the 3-mm coils closed the proximal (arrows).
Fig. 7. The Amplatzer plug before deployment (arrow).
Gastrointestinal Intervention 2014 3(2), 112–115114can be inﬂated to stop the ﬂow in the ﬁstula.1 The Amplatzer plug
has the clear advantage in that it conforms to the vessel landing
zone and can be recaptured before ﬁnal deployment to allow an
accurate and stable placement.
Technical complications of coiling include parent artery occlu-
sion, aneurysm perforation, coil migration, and aneurysm recur-
rence.8,9 Endovascular coil repair can also be complicated by bowelFig. 8. Final angiogram shows successful embolization (arrow).
Ayesha Nasrullah et al. / Lurking pseudoaneurysms 115ischemia.10 A potential complication of surgical treatment and
endovascular treatment of arteriovenous ﬁstulas is thrombus
extension onto the venous side. This can cause abdominal pain and
can be treated with anticoagulation.
Recovery is much shorter with an endovascular approach and is
more desirable, especially in the postoperative setting when the
patient’s abdomen is hostile. Embolization can be performed as a
day case with the patient able to mobilize 4–6 hours after the
procedure. Hence, endovascular treatment of superior mesenteric
arteriovenous ﬁstulas is effective and noninvasive. We recommend
using an Amplatzer plug to close the proximal and thereby avoid
the potential complications of coil migration.
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